To decrease the dependency of producing high octane number gasoline on the catalytic processes in petroleum refineries and to increase the gasoline pool, the effect of adding a suggested formula of composite blending octane number enhancer to motor gasoline composed of a mixture of oxygenated materials (ethanol and ether) and aromatic materials (toluene and xylene) was investigated by design of experiments made by Mini Tab 15 statistical software. The original gasoline before addition of the octane number blending enhancer has a value of (79) research octane number (RON). The design of experiments which study the optimum volumetric percentages of the four variables, ethanol, toluene, and ether and xylene materials leads to 30 experiments. The results obtained show that RON can reach a value of 103.1 (30.5% RON improvement) when a formula of composite octane number blending enhancer containing a volumetric percentage of 15, 25, 25 volumetric percent of ethanol, toluene and xylene respectively. The cost study in comparison with the price of high octane number gasoline sold in Iraq show that this formula has a high cost of 2050 Iraqi Dinar (IQD)/liter gasoline, while the formula of composite octane number blending enhancer containing 15% volumetric percentage of Ethanol only leading to gasoline of 89.6 RON (13.4 % ON improvement) gave minimum cost of 300 IQD / liter gasoline for the blend of octane number enhancer making the total price of the gasoline to be competitive with the high ON gasoline imported from outside Iraq. While the formula of 7.5, 12.5, 37.5 and 5% volumetric percentage of ethanol, toluene, xylene, and ether respectively have a maximum cost of 2525 IQD of produced gasoline of 101.3 RON (octane number improved by 28.23%). Keywords: Octane number, motor gasoline, ethanol, design of experiment, Mini Tab software. 
INTRODUCTION
Gasoline is normally produced by petroleum refineries. The petroleum fractions can be easily separated by distillation processes to give (gasoline, different distillate fuels, and residual products). Normally naphtha is the product which can be used to make the gasoline cut, but it suffers from its low octane number 78 research octane number (RON) and 75 motor octane number (MON), where the difference between RON and MON is the conditions at which the test in the octane number machine is different, in the MON method, more severe conditions of rpm and temperature are used and will represent the actual work of engine on the road. Chemical changes are done in petroleum refineries to increase the octane number of the cuts used in making gasoline, these processes include catalytic reforming, alkylation, and isomerization. But the use of blending agent to increase the octane number is sometimes used to produce the gasoline. The blending agent is a material not belonging to petroleum such as ethanol, ether, and aromatics such as toluene, NREL, 2000. Octane number enhancer addition will increase the capacity of petroleum refineries for producing high RON gasoline and prevent the necessity to transport raw materials and building new units with a high cost. Petroleum refineries can refine crude oil and supply gasoline with 20% of the products from crude oil while the demand in Iraq is about 50% from the products of refining crude oil, NREL, 2000, and Marathon Petroleum Company,
2015.
Gasoline is used as the main fuel for internal ignition engines over 100 years ago. But another fuel such as alcohol and gasoline-alcohol blend was also used later and ethanol was used in a blend with gasoline with 10 percent volume and about 13 billion gallons of ethanol used in 2010. Ethanol blend with gasoline fuel makes the pollutant emissions less and it is used as an environment friend fuel. In this work, a mixture of octane number enhancers were blended and resulted in a composite gasoline octane number enhancer by using toluene, xylene, and ether in addition to ethanol and its emission is tested to compare it with the normal gasoline without the octane number enhancer addition, NREL Gasoline is produced with high octane number in order to prevent pre-ignition of fuels which causes knocking in internal combustion engines and the power is lost and makes mechanical problems in parts of the engine. Normally high-grade octane number motor gasoline can be produced by using different cuts produced in refineries such as catalytic reformate, alkylate, isomerizate …etc. But because Iraq now suffers from a deficiency of the alkylate, isomerizate and catalytic reformate which give cuts for blending gasoline of high octane number. Many times, researchers work on finding octane number enhancers and cuts which can be used in the reformulation of low-grade octane number gasoline. Normally in the past, tetraethyl lead (TEL) was the best shooting octane number enhancer used in motor gasoline but because of the environmental regulation nowadays and the health problems caused from the TEL in gasoline, it was prevented totally from any more use, Hamadi, 2010. Octane number (ON) is a number representing resistance of gasoline to early burning in internal combustion engines (ICE), and it is measured by comparing the combustion of the fuel sample in a standard engine cylinder with a standard mixture composed of isooctane which has a value of ON=100 and n-heptane whose ON= 
EXPERIMENTAL WORK: 2.1 Materials:
a. Motor Gasoline produced in Al-Doura Refinery, having specifications as shown in Table 4 shows the results of the octane number, distillation, specific gravity and Reid vapor pressure laboratory tests for the experiments belong to the table of DOE.
RESULTS AND DISCUSSION:
Results of this work confirm that the materials suggested to be blended with the gasoline of low octane number is effective to increase the octane number and will also increase the quantity of the gasoline produced in the Iraqi petroleum refineries without the need of building of new refineries and making reformed gasoline by reforming units, alkylation and isomerization processes.
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.1 RON reached high numbers such as 103 or 101, but the cost of the composite blends for the above RON is high and it is not competitive with the prices of high octane number gasoline imported from outside Iraq, but the formula of a blend using 15% volumetric percent ethanol only (Experiment No. 13) which leads to gasoline having 89.6 RON (13% RON improvement) and its cost is competitive compared with the imported gasoline. The addition of ethanol to low RON in gasoline will result also in less emissions than gasoline and yield higher RON and this is agreement with all the studies done on this subject. The addition of ethanol will increase the gasoline pool without the need of building new refineries and will give a new economic chance to operate many workers for producing ethyl alcohol and will save the foreign currency from losing from Iraq. Table 5 shows the cost estimation for the composite blend ON enhancer, the prices for the materials used in the blend are shown in Table 6 . Table 7 and 8 show the results for the comparison of emissions from regular gasoline of low octane number and with the improved gasoline added to it 15 % vol ethanol. The results confirm that the original gasoline with low octane number has higher CO and HC (hydrocarbons) emissions rate because it has low octane number which result to un-efficient combustion, while the gasoline which was improved with 15% ethanol as octane number enhancer results in complete combustion and efficient work of engine as showed in its lower CO and HC emissions and higher CO2 emissions and leads to higher NOx emissions which confirm that the temperature and pressure are higher in the cylinder when using improved octane number gasoline because of its complete combustion and less misfiring occurs in the engine. This shows that ethanol will be environment friend additive and fuel. Equations 1-9 show the regression equations which relates RON with the vol% of the different combinations of the four variables studied for the blend enhancer (ethanol, Ether, toluene, and xylene vol %) which were found from the statistical Mini Tab 15.1 Software.
Octane Number=85.2+0.426Ethanol%+0.247Toluene%+0.238Xylene%+0.351Ether% ( Number = 90.0 + 0.426 Ethanol% + 0.238 Xylene% (8) Octane Number = 90.9 + 0.247 Toluene% + 0.351 Ethers (9) Fig. 1 shows the RON of the different experiments of the table of DOE of this work, it confirms that the addition of the suggested materials in any blend raises the RON to a range of 80-103, the maximum RON is with experiment No. 27 and the lowest RON is with experiment No. 30. Fig. 2 illustrates the minimum cost for the blend is in experiment No. 13 and the maximum cost occurs with experiments 7 and 30. The blend of experiment 13 which contain only 15 ethanol vol % (experiment 13) has reasonable cost (700-750 IQD) and it is competitive with the cost of high RON gasoline imported from outside Iraq. The blend from experiment 13 yields RON of 89.6 (around 90). Fig. 3 and 4 show that the relationship between the volumetric percentage of additives used in this work and the resulted RON is linear and RON increase with the increase of additive material added (ethanol, toluene, ether, and Xylene) , this is because those additives have high RON.
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.5 Fig. 5-9 show the contours of the RON with different materials added and from those contours the exact composition of the composite octane number blend enhancer for the required RON of the gasoline cab be deduced for any value of Octane number required.
CONCLUSIONS
The following results are obtained from this research:
1. Low octane number gasoline produced in refineries and distributed to gasoline stations can be improved by adding octane number enhancer depending on the octane number required and the cost that the user can pay for it. 2. Ethanol can be used easily with the volumetric percent of 15% as octane number enhancer to low octane number regular gasoline to raise its octane number and making it as premium unleaded gasoline. 3. Octane number composite enhancer can be used for special engines even for aircraft to get excellent gasoline of more than 100 RON. 4. The benefit of this composite octane number is that it can be purchased from the drivers and added to the gasoline when each filling from the gasoline station made and anywhere, (5 Liter container can be enough for a trip of about 500 km). Also, this idea will remove the pressure on refineries to produce high octane number when there is no ability to build expensive units in petroleum refineries and when the capacity of the refining is under the capacity of demand to gasoline or when there are no refineries in damaged governorates like Mosul or Anbar…etc. 5. The suggested composite octane number enhancer will supply gasoline with greenhouse gases and without using prohibited environment tetra ethyl led additives. 6. The cost was estimated on personal market and with small quantities, when the government apply the idea for this work, the cost can be reduced very much because of importing the materials from the original manufacturing companies with lower prices and for ethanol, it can be produced in Iraq with lower prices because Iraq is rich dates palm which is the raw material for fermentation to produce ethanol and will also give a chance for many work opportunities to unworked youth people. 7. In this work, new composite octane number enhancers were approved in addition to the previous researches of using only ethanol to gasoline. 8. Ethanol will be very effective in the engine of the cars at higher speed and it was shown by its emission results in 
